Searching PAJ 



1 /2 ^— V 





PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2000-299026 
(43)Date of publication of application : 24.10.2000 



(51)Int.CI. 




H01B 12/06 
H01B 13/00 




(21)Application number : 


11-108610 


(71)Applicant 


: FUJIKURA LTD 








TOKYO ELECTRIC POWER CO 








INC:THE 








RAILWAY TECHNICAL RES INST 








SUMITOMO ELECTRIC IND LTD 








INTERNATL SUPERCONDUCTIVITY 








TECHNOLOGY CENTER 


(22)Date of filing : 


15.04.1999 


(72)Inventor : 


KAKIMOTO KAZUTOMI 








YASUHARA NATSUO 








IZUMI TERUO 








SHIOBARA TORU 








NAKAMURA YUICHI 








DAIMATSU KAZUYA 








FUJINO KOZO 



(54) OXIDE SUPERCONDUCTOR, ITS MANUFACTURE AND BASE MATERIAL FOR OXIDE 
SUPERCONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a thick oxide 
superconductive layer at a large deposition rate by 
immersing and lifting a base material formed with two 
oxide intermediate layers on the surface of a high- 
melting point metal in a fused solution containing an 
oxide superconductive layer constituting element. 
SOLUTION: A base material 1 is a flexible tape with the 
thickness of 0.1-0.5 mm and made of a high-melting 
point metal with the melting point of 1000-2000° C 
such as hastelloy. A first intermediate layer 2 is made of 
MgO or NiO, and it is hardly reacted with the base 
material 1 and a second intermediate layer 3 even at a 
high temperature of 980-1100° C. The second 
intermediate layer 3 is made of BaZr03, it has low 
reactivity with the first intermediate layer 2 and a fused 
solution of an oxide supercondutor, and its crystal 
structure is somewhat approximate to the oxide 
superconductor. The first intermediate layer 2 and the 
second intermediate layer 3 are formed at the thickness 

of about 1 jam by the CVD method. The master film 4 of the oxide superconductor must have 
has same composition as that of an oxide superconductive layer 5, and it is formed at the 




thickness of 0.01-1 jam by the laser deposition of Y1Ba2Cu30y, for example. 
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(57) iwm 

fc, IOS» 1 ±^>ft < i t 1 Bl^fltStifc 1 ■£( 
■Mbfe<PMJl2, 3-h^*$tufclMl*(0»b*)Bm 




<0'J>te< it lffi^fliSixfclJlKioBMbfc^lllJJI 

mm t wi&mkfa&nmmifsKDfs 2 *fE/i t stAilt 
ft»K nesi t t 3 rae«rf5ia^tttiiris^2 4 3 ra@tw*}' 

85* 1 + mm t mtemmzM itsMo^v >$ma> e> 

a^HWcU HUlBSl * BOS £ N i . Mg s B a, Zr 

[M*4 4] N i X<PiliH£&Md>bft&£tt-2:* - 

1 *mm±\Z.M&£tltzB a Z r Osd^^Sf 2 

aCuO (fcfciU REIiY, Nd, S nu Eu, E 
r, Dy, Gd N Ho, Tm, Y b <D o %<D 1 mU-t* 

It^olt *:WRi:i-5W#« l E«oBKfc*jB«* 
[»3fcJJl5] KKj&&J^e> ft C^SttJ: 

«A L T ft 6 r b *r W* t -f 5 KMb*«m*W*ffl^<- 
IW*«6] KR^&«d»fcftSSW<a^ft< i: t)- 

I tr* *i/-»tjtis L-cttiawb** mm ±\zmts.m 
mfrbf&&£^tzmt&mm&mttm*mf&v, 

<b«m««M-J|(cMftLa«rlK LTHttlBttrbftHW** 
ttJi «:BIKbto«*«a t i" £ ^ fc «r*MK t -fSiWbJfcJB 



(2) 2000-299026 

fiS£ixrt:» l 4>BBJI2:Meife{bttti«i*Mtta«^SA 
$i^fem2^'^®t$:ft^ir^^^o^ffiv^ N ifuEfg l * 
WS t LTmiEg*** .fcOTtfjEm 2 tJWJtlc** LT£J£ 
^^g:V^^t^^bft^> 1 b^D$:ffiV^ > IftllEm 2 ^ffijf £ L 
TwimMifc b <Dfrfci±&fc\<^$mt>* <bft3t><Z>*rffl^5 

im^^S ] witZmttb LtN i ^fcSVMiZ r 
70 *ASrfflV\ tuEmi ^Jli: LTN i , Mg % B a x 

*2*raJg£ LTB a &*trfi£{b*a»e>ft3 fcO&fiH^ 
o C £ Sr«»2: 1-5W#* 7 EtteoRfb«H«««t»:o 

[»*«9l wimmUb LTN i »<fci«B/k&«j&><b 

H«E* 2 tpffiS b LTBa Z r03^ J «bft 
Zt><Dt:m\,\ ttEttftrtMBttttM 2: LT, -^RE 
BaCuO (fifcU, REHY, Nd, Sm, Eu, E 
20 r, Dy, Gd, Ho, Tnu Yb^^Oli^J:^ 
^i") -C*$*tSiartSr*i-5Hfb*««WJB«rfflv>S 
w t «r#« i: 1 6 ffit o»^fi«»#*roS 

[0 0 0 1 ] 
[0 0 0 2] 

#i- o ^ttlcK4b*jBm«# «r ffl v > TIMbftJB*»*# 

Stt"*rtIl-ErtJ < Tllft ft^ £: v ^5 ra® L 

19, fltf^MI-lSv^T, ttfb«lim«#«:lBm9MIM 
40 ft irsplffl U-fc o ^Udf- 

«m*»»«rR«tSCi:^ftSixrv^5. 

d»?>ae*-ett, ^JSscox-^^s<>f±icKfb^je® 

©J: 5ft*«j»lcJ: 5 WbttamWJifcflWi-S^iSfe** 
ft^i^rv^5o 

[0 0 0 3] 

50 tiS^i:5^Jij|**tt. a*ErtttJ-«tix^Wb**« 



3 

>-'<&<Dj&mm<Dftwvm&§£.fate\z&n loo 

^5CVDSl:ifeort, 0.0Um/»i|O« 

a* »? a ? * ra h a* *t> o f Ce 

[0 0 0 4 ] ltfb4fefBm«ff»«rl»flc2: IT<^H 

[0 0 0 5 ] ^w-ei£¥, tt4bfe&*«flro*K«riC% 
rj\ »fto»®d^§|*ffl$^5SW^*ffi«»iwK^b 
[0 0 0 6 ] t z%fcz<Dmt%^¥f*->—m^£ 9 7" 

-^^s$t(^K{b^^m^s^^^-rs^«)Sw7 t --r 

[0007] *jBWttmjeo**tcK<5v^-cte*ixfct 
iim^o&ib^iimsr ji *• *fciMb*«*i*i»flw* 

- h WBrti-S CI i S 1 ift 4riT5o 



(3) 2000-299026 
[0 0 0 8] 

fcfc 1 BBI^JBfltSnfc l»«±ottfb»*MJi 

fc, S9ia»{b»*fWJi*«*^Krtas«-Sr»<b«ffl«* 

(Dtt{bKlim«JI fc £ Hrfit L X 4 5 r 4: «r Mlfc 4: 1" * . 

*mm t m&mt#>awzmm<o& 2 *mm t £ a<i l 
r<ep, BSiaiBitraJiSrBaaastt" irwss* 2 *raii«c 

e>»tflt4 9, MnenRKeDHfb««««JI^Meil 

2 +ra»±i^«$^tt^b«ffl«**o«Ka^«*i 

20 c*fcr**S/H5Slw.fc »?et**ixfcfco-efoS 4:£r#* 
[0 0 0 9 ] jfc;cB*o**WI-*3V*-c. ffJESW-SrN 

i mfc5v>iiz r**>fr£a»6>t*jdEu naia* 1 

SrNKMg, Ba, Z r (DftcDV^T ix**<Oifcjb*5A*fe 
*JSU ttE!R2 4>nJI«rB a<r^trlk{b*d«&«AL 

N i ^OS5IB*A***"b<£5*tti:, :o£tf±i:M 
SttfcMg 03&»e>4SJBl+IHJJBt, >r co3! l ^WJf ± 
l:M$ntB a Z r Osd^4o^2 ^raii:, Z<D 
30 1 2 ^ ^i±l:M^^f:-^R E B a C u O (tztz 
L, REIiYv Nd, Snu Eu, Er, Dy, Gd, 
Ho, Tm, Yb^n^liJ^i^t) t'^^tlo 

»S**l-5iMb*«*WB fc ^iit^o: t 

[0 0 10] «P^^-^Sftli, toMM&mi>*bt£ 

40 urRJtttrottv^»fb**»?>**L, huI£^2 4'^^^ 

©ttv^Ufbtt^feWfiRL-CaSS. 
[0 0 11] ^^0Jco$^it^r&fi. iS51HjSA**»feft5 
Stt^>4< 4: t>— ffiic l JiJ^ioRfbW^raJitK^b 

«*fcWt«:Wb*«««JB»*5c*«r*tfifc«(-aill 

l t § i # _h if 5 1° ^ ^ ft zmm l r stj ts^ib 
**ra*±icHaffiii«^^*$-frfcK{b»««*3(fttJB 

50 £7f2f&U r©IMb4fc*imW*#JBl-»ft!fa«r*l£UTW 
-3- 



5 

[0 0 1 2] ifelc|E«0**W03Hi»*«felc*3V^-c, US 
#-*5 J: tfifu lEH 2 ^ fH] jf U T KJStt<E>{£ v >tt*W» & 

fctMlZ r /BV\ iuIBm 1 *fflJi t LtN 

i, Mg, Ba, Z r Oftm*i'jft,a»OftfbWj&*bfc5 
fc<0«rfflv\ BSEfg 2 *fEJI t LT B a fc*tflMb*to» 

M.&mfabtez>m&$:m^\ hmejbi ^mmt itM g 

0^5)45{)O^V\ ftjIE^ 2 ^^il t IT B a Z r 

-KREBaCuO (fcff L, REIiY, Nd, S 
m, Eu, Er x Dy, Gd, Ho, Tm, Yb£DH 

igm&m^^ZZ t&XZZ> 0 

[0 0 1 3 ] 

SI l tt**El£ffi*BKb«& 

[0 0 14] mllSSItl tt, ^^^■n^/.jifcoN i ^-fr 
A, NiCr*4, N i , & 5 V z r * ifwBMfcttlc 

flEJxfcBfcjft 1000-200 ot^iliMI^bM 

TiN i C r &&&t LT^t)3l5 $><DX\ NilIMn, 
F e , Co, C r , Si, Fe, W/^ }£<T>WM5zM^^ 
SI^DlT^5*fiSI^N i 9, *9A##) 

tdli, Mo £2 0% (gfi%, £JUFI^C) , Mn£2. 
0%, Fe^2 0%^U MNMOli^^ffc/^ 
^ro^A, Mo £2 6 — 3 0%, C o £2. 5%, C 
r, Mn, Si 1.0%, F e £4-7%^ 

L, $c£l5N i OfflfiESr^ri-S^^^D-f B , M o £r 1 5 
-171 C r £ 1 4 . 5 - 1 6 . 5 %, W£ 3-4/5 
%, Mn, S i 1.0%, F e £ 4 — 7 %^# 

KlTfflV^S^ 1 f±i¥£ 0. 1 mm— 0. 5ram§|Of 



(4) 2000-29 9 0 26 

6 

[0 0 15] natE»i *R0JB2li. »»i «r«*i-5^ 

^fn^/i^N i R-fr&fcfcVMiZ r if 0>RJ5tt# 

^&v^^*>t > ^5 1 b^o^^^ u< , Atttotcti, Mg 

O, N i O&fj&^fcS. w<Z>*l +fflJi2Ji, ^2^ 

<, ^^t5KMi^«;:g^iT 9 8 or 
-l i o ottt»©i*aa«-ttJi!k*ixfc»*-efco'ct 

[0016] mjism 2 *mm 3 ttjis 9 8 0 - 1 10 
ox^^mmztitzm&xh^xiim 1 ^w/i 2 cstto 

Kffitt* s «V^ft», #J;ttf B a Z r Oz&l?t>*t>1t 
<&<, »^b»««Wflso«gft^*)5miSiftv^a«agSr 

T, B a Z r O3C0^{-B a A 1 O3, BaCeOjt 1 ^' 

[0 0 17] tt{b«Sm«(*:0>WK4f2. «3fii-5K{b. 
if? Mt^i 5fr*rt1-SIMb»««W*4:IP!— aritot 

»{b»««SJI 5**, ^J^LJi, YiBazCuaOyT^^ 
ix5 Y^O*afi)cOt>^-efc5»^±. YiBazCuaOy 
T?**n5Y*Oi(Mb»««W*o»JK*»ib*S. 

xm^^mm4 tt*«S5fe-efiSBi$ixfeto-eAv\ »^ 

*|jBfl«S5tt, Yi B a 2 C u 3 Oy T^^o YKOlfi 
J&<7}ti<0, 3feOM^xCcDY^Nd, Sm, Eu, Er, 
Dy, Gd, Ho, Tm, Y b (Dytm<D\, 
lT^5REBa2Cu30y/j:^M^^t)^ V^-f 

1 B a 2 C u3 0yOJiflflcS:T^$ix5 Y^*«JE< fflV^ix 
TV^T^■fllTfo l 9, Nd^TliNdi*i(B az-«Cu30 y 
OjSaSc^T^^ixSN d^Ot>^>*S*Tffl-CfcS, -CON 
d*0»{b*38«*(*:H9 6KOBS#ffia^^L, f^S£ 
ff*-e^BS#«SfE*S (J c) tfftCDY&J: V J uf^^w 

[0 0 18] Z<D»^b«B««««5^J5Ki-5lC*i, i 

-*mtt6\L Stfl C7)^®(^mi +fW/g 2, 2^J« 
50 ^1 c f 3 ffl^2±i^^n^iX^2 4 3 W^3^^$ 
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[0019] mui<omm\zmi *mm2 tm2*mm 

Wi. a»+5B«(r»l3»LfclRIcJS«-i t *i ^IBJB 
2i«iHflSUftv^iftif«rB»t-rs©'e, 0.5-1 

[0 0 2 0] gc^T-<-^£S-6 o^Eii-K'fbfejes* 

3tc^i"J: 9^J3ci"5 0 r <D»{b»««*ffa>a 
Ht4tt, »«wttn-t-5jKttatr^^i/— fttrj: 9gHb#3 

M m (lOnm) -1 /imitCMtMIl\ «t o 
X, il^HflS & c T ti^^^-^ifl- 6 II^S 
t-fea»3g^*o^:»<b«lfi«*fls:oatt4 *WlSL-tZ 

z t wxz 5c wrTfl§v^aR4o*aj£tt* s»tt 

YiBa2Cu30yt^$jx5 *£/&^ (^KfbifitVI £ 
Mto^i, YiBa2Cu3OyT*^$tl5E^C0^ 

[0 0 2 1 ] K^jBmWS5«rft^ail4±^fig$ 

Klsi-sictt, iS4^i-j:95-tt{b«9«fl:*flc 

8£7 I;:'*— *SW6 €r»fltt-Cd^^-^K#6 
!-3l*J:tf5*fM:fT*3. 

[0 0 2 2 ] Y i B a 2 C u 3 Oy t'^ <7)ifb 
»ffl«*«£fl3lS1-5lc{±, iiulSS£?&7 i LT, Y 2 B 
a C u OS 0>&Jj£ (Hfc^Y 2 11) tf>»5fc££P» 9 CDJg 
ffit-iR*ftU. ^^WJ:!:3BaCu02+2CuO 
©««^a**lrtt, ±frOjfij££«|;ttfY : Ba : 
C u = 6 : 3 6 : 5 8 i LT Ltftfc 

[0 0 2 3] -t IT, C^8fc?#7£>j£g{5£#}l 0 1 Ot 
l-*5«t 5WDjRi-SiWlB*J^ ffi?i£7<7>gt®gE#£^ 

i o o ortoisj: 5ic*^*aiu mm7 commit 

f*7 OF*3£&<D?t®iS< 

7 10, l 0£«M$-frTsa:ti\ d— 7 10, 10 1:^ 
It* lT-<-^S^ 6 ftSRffi 7 o±SM»J£ii»1-5 J: 9 



(5) ftM 2000-299026 

7 1 0 0«J*tf»H, R»7i::»LTBV*m2*ra«3 
?:Mt5 B a Z r 03*-CfcftV\, 

[0024] rojftf^i^ji^iHfarToifflssraai-s^ 

6<£«SfflS#l£afflU ^aUSAi LTYi B a 2 C u 3 O 

oj£ffl5ffiOSr»iiaS<H«i U »«7 <D±»iwj£f&j&]t« 

£9* wO(&«a««[caiR4Srfllx.fc^<— ^SW6^rii 

i*«-e*5wii^fiH LT^3 0 
[0 0 2 5] BLb*>iia»fc % fc> 

9 t±ig 4 iw^-t-StficoigaEgjo t 

©*S#*U<, i^S*9 0»»7 0J:fflJ«iJ^fi^ffiK 
\zt> tz V << - * Stt 6 £§#f L X frh 3 1 * mi" w t 

[0026] ^<D£i\zLx&htitimmft(Dmitmm 
mmmumzz 50-60 otojasc^K km* 
#b*+k*^trb*i«hr 1 0 0 &fmf&&mi-z z t 

i#-e#, :ni:J: 9 EI l (c^i"^ ^ i f^^oH^co 
jo «S*iarfiittoa#*»^b*j8m#Jl 5 trOittWbkS 

[0 0 2 7] JWJiR^ofKffiaif^^v— flBHb 
*fi«*i5S:Mt5^^ll 2-1 0 iimlK 

Off^O»^b*ffi««S 5 *r^tl& J: 9 J oteJ£C:-P. 

T-fo, ::t« (^^^^1 m*m. c 

VD^) t-*3^TjB£Ri — h*«Jt*W^tOi LT 
[0 0 2 8] !215fi*3gWlwflS5!B2(75||lfi^t8<OK^b 

PftBIt r—7Vt<D&R(Dm# 1 i, ^co^Wico 

«BBlclBRttB$lxfc*l4>linJl2*5J:r^*2 *WJ> 3 
i, 1 2 tKII 3 ±tfiS$^i 3 8 i: , ^3 

^ Wl 8 ± i:HI»S ^ tifcM^Sl^^^il 4 i 
»{b*JH«WJi5«r**i LT«J*$ixrv^5. 
tt?K«B(-*5V^Tffl[SE»i+raB2 i«2*ffl«3 iam 
50 4 i HfbttSmiVJI 5 Jl^com l SMSofitW* 
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(6) 

9 

[0 0 2 9 ) mjfE3l3 ^g8f±, C^^!6^ffiTliM 
gO, N i OteZ<0£ ?&Mg, NiOKft**»fc, BP 

£14 *:JB»j**S-fr5»fr(cA»*T*fc tT$St!&1~5 

»a7^»i-5KiS'i4^*3v>rttjB2+mJB3Sr« 

^ctoB a Z r 03«t 9 fc«Ti*V Bt«7 lZ»fl| 

[0030] ■Mbfe«OTfftt0XttJI«:?gj& 70 

^BUB 3 Sr«rici"5 BaZr03<£9t>ffl3 *WJ1 8 (D 

J**£teii1-S fc*fc**Jii::j& 3 fMJI 8 SrRttT t> 

*|U!J§ 8 5 if OJ^H J: 9 #'>tt« t fc 

i: LTt) N ^ 3 8 ^lIKi^b^iif 

ttT, »^S»lw»f>ix5»{b*iB«*W«:BOfi« 
<D*mm2, 3, 8Sr*t"5»^bfeffl«W*(*:B<D«ag 

[0 0 3 1 ] 

[^J£#!j] til 0mm, 0. 2mm, I$ 1 0 0 0 30 

mm^iEqA77n^(C (Ni 6 0% Cr 15% 
Mo 1 5%, F e 5%, Co 2. 5%, 8cg(5 1 %£IT<D 

ffit-gWiJNTim) frhtezwtfT-— ^ojtTfsr® t mas 

1 m m£DMg OCO (100) ®g£ft $ it fcfg 1 * 
WJi&^fiEL, ^V^BaZr O^tOf—Vy hSr/Sl^ 
feu— If^if&tci: 9J£$ i um<D (10 0) Sf^SSrS] 

iMdtWc J: D « 1 * *2+HUi*:*J«**fc. If 
^^(Cii, — y y h£:/B^T lX10" 8 MPa (Dffi 

tfc, Mid, ^2™iJ;[:YiBa2Cu3 



2000-299026 

70 

o^2^W (ioo) ©KfS]$^TV l 'c^tr> -^co 

[0 0 3 2 ] y h y 7»<DS*0>rtJ£fflH::Y2 

BaCuOs CD*IJ& (R&I^Y 2 11) <D*ft;fc£ifc*a U 
•fc0>t&5fctf>±l£ 3BaCuOz+2CuO <Dfaf&<nm& 
»Srft*r±*0*afiKS:«^.«Y : B a : C u = 6 : 3 
6 : 5 SOW-frt LT»«feaDj|RSI«-caUftL, Buf£*£ 
5fcfcfi^ft«l»tTRiK£#fl:o 4*5," mitajK^oM^ 

•cyi b a2Cu3 0y^*JxsttfiS;*oK{b»««*Ji 

[0 0 3 3 ] ^V>T-^^fS^^_h^^(j;c3 i cC0-<-^SW 
©fc«»«*>fe^-*SWfc«1fc«»U lmm/se 

^ic vet4tmmn t m><kv>mm±\zmz 5 * 

m<D»<b»««:i»*WliS:^Sc$-frfe. 
#EMfc*l::*3^T 5 o 0X:X4 o o^fffiWtc^^I 
£J£1-w£TYi B azC uaOyt^^hoM^f ^ 5 
m^bMlf ISrft^S^ 1 0 0 0mm«k 

[0 0 3 4] »&^^Hfbtt««tt«#«rttft:ft»-eA 

««»*^*5V^-C4*T-ft-CBS#«8IE««r»*t 
/:>:o, 5 0 0AOll»^igt*fcot, t^^it^co 

*l 4'ffiBi:m2 4 I ^^^ii^^-<-^^^^t, C 
VDSt'l X 1 0" 4 MP a <DMK.&m^\^te\s^X<< — 

/?$ 1 simVfkZ 1 0 cm«Wi|i^l5:t 

&x*1z 0 :^^^lfT*MttiWi:io 

v^r 4^fe-ea*ma£^ffi«rffiy3£tfc> ioo 

«Oi«v^{b*3Bm*«S:«x.fc*^ott<b«5««#» 

[0 0 3 5] 

£JL±ttWt^:J:5lc*«M^ft{b»aB 
«t ?7^ja$ix^»JR^(Oift<bftfi«WS^t!6*o«tffife 

t, t*3feo^Bfe-c»e,nfett<b«««w««:#-r6tt 

[0 0 3 6] »^b*+MJB^*«-i:OSlSttoffi: 

v ^ i ^ m m t mm t ©seitoisv 2 * ws t, 
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mm zmmzmm Loo^b^iQii l?cs§^ 
si *iHJi4:ii*2+i«jiif 5 LtfRtt^tr* 
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